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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a range shift 
arrangement for a range type compound transmis- 
sion and, more particularly, to an automatic range 
shift arrangement for an otherwise manually shifted 
range type compound transmission. 

Description of the Prior Art 

Compound transmissions of the range or com- 
bined range/splitter type are well known in the prior 
art as may be seen by reference to U.S. Patent 
Nos. US-A-3 105 395; US-A-3 138 965; US-A-3 171 
300; US-A-3 283,613 and US-A-4,754,665. 

Briefly, such transmissions typically comprise a 
multiple speed main transmission section connect- 
ed in series with a range type auxiliary section 
wherein the range step is greater than the total 
ratio coverage of the main transmission section. 
Assignee's well known RT/RTO 11609 and RT/RTO 
11610 "Roadranger" transmissions are examples 
of "(4 + 1) x (2)", nine speed and "(5) x (2)" ten 
speed heavy duty range type transmissions. 

In such transmissions, the main section is typi- 
cally shifted by means of a shift bar housing as- 
sembly controlled by a manually operated shift 
lever or the like and the auxiliary range section is 
shifted by means of button or switch, usually man- 
ually operated, which controls a remote slave 
valve/actuator mechanism. As the range section 
often utilizes synchronized jaw clutches, to provide 
acceptable shift quality and prevent undue wear 
and/or damage to the range section synchronized 
jaw clutches, a range shift should be initiated, and 
preferably completed, while the main transmission 
section is in neutral. 

In view of the above, the prior art compound 
range type transmissions usually include control 
systems, usually a pneumatic control system in- 
cluding interlock devices, which allowed a range 
shift to be preselected by use of a selector button 
or switch at a master control valve but not initiated 
until the main transmission section is shifted to, or 
at least towards, the neutral condition. Examples of 
such transmissions and the control systems there- 
for may be seen by reference to U.S. Patents Nos 
US-A-2,654,268; US-A 3,138,965, US-A 4 060 005 
and US-A 4 974,474. Range type transmissions 
utilizing mechanical interlock devices, of both the 
rigid and the resilient type, may be seen by refer- 
ence to U.S. Patents Nos. US-A 4,974,474; US-A 
4,944,197 and US-A 4,296,642. 



The prior art manually controlled range type 
compound transmissions were usually of the "re- 
peat H" type wherein the range shift was selected 
or preselected by the operator, usually by a but- 
5 ton/switch on the shift lever, or of the "double H n 
type wherein a sensor sensed shifting between n H" 
patterns to select a range shift. So-called "double 
H" type controls are well known in the prior art as 
may be seen by reference to U.S. Patent Nos. US- 
jo A-4 633,725 and US-A 4,275,612. 

While the prior art manually shifted range type 
compound transmissions are very successful, es- 
pecially for use in heavy duty vehicles, they are not 
totally satisfactory as those equipped with "repeat 
75 H" type controls require manual selection of the 
range shift and/or may inadvertently be shifted into 
an inappropriate range wherein under or over 
speeding of the engine may occur and those 
equipped with "double H" type controls may re- 
20 quire an excessive amount of shift lever transverse 
space and/or may be awkward to shift. 

The state of the art US-A-4 690 008 discloses 
the pre-characterizing part of Claim 1 or 7, but 
does not propose an H pattern of shifting, instead 
25 proposing a pulser 16 to command a shift of one 
up, or one ratio down. The actual shifting com- 
manded is then automatically carried out by power. 
Also this proposal lacks an interlock structure as 
alternatively defined in Claims 1 and 7. 

30 

SUMMARY OF THE INVENTION 

In accordance with embodiments of the present 
invention which is defined in Claims 1 and 7, the 
35 drawbacks of the prior art are minimized or over- 
come by the provision of an automatic range shift 
arrangement for an otherwise manually shifted 
range type compound transmission having a "re- 
peat H" type control. 
40 The above is accomplished in these embodi- 

ments by providing controls which receive an input 
signal indicative of vehicle ground speed, such as 
transmission output shaft speed, and compare this 
signal to a predetermined reference value to deter- 
45 mine if a slave type range shift actuator should be 
commanded to shift into high (usually direct) or low 
range and, if required, issues command signals to 
the actuator which will preselect required range 
shifts to be performed during the next manual shift 
so through neutral. 

The range shift actuator assembly of the inven- 
tion will include interlocks to prevent range shift 
initiation until a shift into or toward main section 
neutral occurs and if desired will include a manual 
55 override allowing manual selection of a range shift 
into high range at vehicle speeds lower than the 
reference vehicle speed. Preferably, the actuator 
assembly is spring biased to cause the range sec- 
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tion to remain in or shift into the range high speed 
ratio in the event of a failure in the control or 
actuating medium to prevent potential damage to 
the vehicle engine and/or transmission. 

Accordingly, it is an object of the present in- 
vention to provide a new and improved automatic 
control arrangement for range shifting of a range 
type compound transmission have an otherwise 
manual "repeat H" type control. 

This and other objects and advantages of the 
present invention will become apparent from a 
reading of the detailed description of the preferred 
embodiment taken in connection with the attached 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic illustration of a com- 
pound transmission having a range type auxiliary 
section and utilizing the automatic range shift con- 
trol system of the present invention. 

Figure 1A is a schematic illustration of the prior 
art shifting mechanisms of the transmission of Fig- 
ure 1 . 

Figure 1 B is a schematic illustration of a repeat 
H type shift pattern for the transmission of Figure 
1. 

Figures 2-4 are schematic block diagrams 
showing the automatic range shifting system of the 
present invention in various conditions of range 
shifting. 

Figure 5 is a schematic block diagram, similar 
to Figures 2-4, of an alternate embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Certain terminology will be used in the follow- 
ing description for convenience in reference only 
and will not be limiting. The words "upwardly", 
"downwardly", "rightwardly", and "leftwardly" will 
designate directions in the drawings to which refer- 
ence is made. The words "forward" and "rear- 
ward", will refer, respectively, to the front and rear 
ends of the transmission as conventionally moun- 
ted in a vehicle, being respectfully from left and 
right sides of the transmission as illustrated in 
Figure 1. The words "inwardly" and "outwardly" 
will refer to directions toward and away from, re- 
spectively, the geometric center of the device and 
designated parts thereof. Said terminology will in- 
clude the words above specifically mentioned, de- 
rivatives thereof and words of similar import. 

The term "compound transmission" is used to 
designate a change speed or change gear trans- 
mission having a multiple forward speed main 
transmission section and a multiple speed auxiliary 



transmission section connected in series whereby 
the selected gear reduction in the main transmis- 
sion section may be compounded by further se- 
lected gear reduction in the auxiliary transmission 

5 section. "Synchronized clutch assembly" and 
words of similar import shall designate a clutch 
assembly utilized to nonrotatably couple a selected 
gear to a shaft by means of a positive clutch in 
which attempted engagement of said clutch is pre- 

70 vented until the members of the clutch are at 
substantially synchronous rotation and a relatively 
large capacity friction means are utilized with the 
clutch members and are sufficient, upon initiation 
of a clutch engagement, to cause the clutch mem- 

75 bers and all members rotating therewith to rotate 
and substantially synchronous speed. 

Referring to Figures 1, 1A and 1B, a range 
type compound transmission 10 is illustrated. Com- 
pound transmission 10 comprises a multiple speed 

20 main transmission section 12 connected in series 
with a range type auxiliary section 14. Transmis- 
sion 10 is housed within a housing H and includes 
an input shaft 16 driven by a prime mover such as 
diesel engine E through a selectively disengaged, 

25 normally engaged friction master clutch C having 
an input or driving portion 18 drivingly connected 
to the engine crankshaft 20 and a driven portion 22 
rotatably fixed to the transmission input shaft 16. 
In main transmission section 12, the input shaft 

30 16 carries an input gear 24 for simultaneously 
driving a plurality of substantially identical coun- 
tershaft assemblies 26 and 26A at substantially 
identical rotational speeds. The two substantially 
identical countershaft assemblies are provided on 

35 diametrically opposite sides of mainshaft 28 which 
is generally coaxially aligned with the input shaft 
1 6. Each of the countershaft assemblies comprises 
a countershaft 30 supported by bearings 32 and 34 
in housing H, only a portion of which is schemati- 

40 cally illustrated. Each of the countershafts is pro- 
vided with an identical grouping of countershaft 
gears 38, 40, 42, 44, 46 and 48, fixed for rotation 
therewith. A plurality of mainshaft gears 50, 52, 54, 
56 and 58 surround the mainshaft 28 and are 

45 selectively clutchable, one at a time, to the main- 
shaft 28 for rotation therewith by sliding clutch 
collars 60, 62 and 64 as is well known in the prior 
art. Clutch collar 60 may also be utilized to clutch 
input gear 24 to mainshaft 28 to provide a direct 

so drive relationship between input shaft 16 and main- 
shaft 28. 

Typically, jaw clutch collars 60, 62 and 64 are 
axial I y positioned by means of shift forks 60A, 62 A 
and 64A, respectively, associated with the manually 
55 controlled shift bar housing assembly 70, as well 
known in the prior art. Clutch collars 60, 62 and 64 
may be of the well known acting synchronized or 
nonsynchronized double acting jaw clutch type. 
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Mainshaft gear 58 is trie reverse gear and is in 
continuous meshing engagement with countershaft 
gears 48 by means of conventional intermediate 
idler gears (not shown). It should also be noted that 
while main transmission section 12 does provide 
five selectable forward speed ratios, the lowest 
forward speed ratio, namely that provided by 
drivingly connecting mainshaft drive gear 56 to 
mainshaft 28, is often of such a high gear reduction 
it has to be considered a low or "creeper" gear 
which is utilized only for starting of a vehicle under 
severe conditions and is not usually utilized in the 
high transmission range. Accordingly, while main 
transmission section 12 does provide five forward 
speeds, it is usually referred to as a "four plus 
one" main section as only four of the forward 
speeds are compounded by the auxiliary range 
transmission section 14 utilized therewith. 

Jaw clutches 60, 62, and 64 are three-position 
clutches in that they may be positioned in the 
centered, nonengaged position as illustrated, or in 
a fully rightwardly engaged or fully leftwardly en- 
gaged position by means of a shift lever 72. As is 
well known, only one of the clutches 60, 62 and 64 
is engageable at a given time and main section 
interlock means (not shown) are provided to lock 
the other clutches in the neutral condition. 

Auxiliary transmission range section 14 in- 
cludes two substantially identical auxiliary coun- 
tershaft assemblies 74 and 74A, each comprising 
an auxiliary countershaft 76 supported by bearings 
78 and 80 in housing H and carrying two auxiliary 
section countershaft gears 82 and 84 for rotation 
therewith. Auxiliary countershaft gears 82 are con- 
stantly meshed with range/output gear 86 which is 
rotationaliy fixed to mainshaft 28 while auxiliary 
section countershaft gears 84 are constantly mesh- 
ed with output gear 88. 

A two-position synchronized jaw clutch assem- 
bly 92, which is axially positioned by means of shift 
fork 94 and the range section shifting actuator 
assembly 96, is provided for clutching either gear 
88 to output shaft 90 for low range operation or 
gear 86 to output shaft 90 for direct or high range 
operation of the compound transmission 10. The 
shift "repeat H" type pattern for compound range 
type transmission 10 is schematically illustrated in 
Figure 1B. 

Although the range type auxiliary section 14 is 
illustrated as a two-speed section utilizing spur or 
helical type gearing, it is understood that the 
present invention is also applicable to range type 
transmissions utilizing combined splitter/range type 
auxiliary sections, having three or more selectable 
range ratios and/or utilizing planetary type gearing. 
Also, as indicated above, any one or more of 
clutches 60, 62 or 64 may be of the synchronized 
jaw clutch type and transmission sections 12 



and/or 14 may be of the single countershaft type. 

In the prior art. see Figure 1A, selection of low 
or high range operation of the transmission 10 is 
by means of an operator actuatecf switch or button 
5 98 which was usually located at the shift lever 72. 

The present invention eliminates the need for 
switch or button 98 and the need for the vehicle 
operator to manually operate same. The electrically 
controlled pneumatic air control system of the 

io present invention for automatic range shifting in a 
repeat H type shift control may be appreciated by 
reference to Figures 2-4. 

Transmission 10 is provided with a rotational 
speed sensor 100 for sensing the rotational speed 

75 of output shaft 90 and for providing an output 
signal 100A indicative thereof. As is well known, 
the rotational speed of output shaft 90 is indicative 
of the ground speed of the vehicle in which trans- 
mission 10 is installed. 

20 It is known to arrange a range change auto- 

matic inhibiting control device in a manual range 
changing arrangement to inhibit range downshifts 
above a predetermined vehicle speed. Manual 
range shifting is typically by a pneumatic or elec- 

25 trical switch on a gear changing lever or knob used 
for shifting the main transmission section within the 
ranges. The known automatically controlled inhibi- 
tor may be electrically and/or pneumatically con- 
trollable in response to a speed sensor or the like 

30 and is automatically responsive to vehicle speed. 
The present invention proposes to use such a 
known device, automatically to inhibit, but also 
automatically to introduce range shifts, and, by 
manual override controls to the same device, to 

35 give a measure of driver control to range upshifting 
and/or downshifting. 

The shifts will henceforth be referred to in 
terms of range shifts, e.g. between a top (usually 
direct drive) range of four ratios manually selected 

40 and a bottom (usually reduction) range of four 
manually selected ratios. Only the range shifting is 
presently envisaged as normally automatic, but 
overrideable, by the invention. 

As is known in the prior art, see for example 

45 above-mentioned U.S. Patent No. US-A 4,974,474, 
a two-position piston 114 carrying a shaft 104 on 
which the range shift fork 94 is mounted is slidably 
received in a cylinder 103. A two-position four-way 
solenoid 102A controlled control valve 102 is used 

so to selectively pressurize and exhaust the opposed 
chambers of the cylinder 103. For failsafe purposes 
to be described below, a spring 102B biases the 
valve 102 to a position wherein the piston will 
cause the high range to be engaged. 

55 At least one electrical line (L) to the range 

change valve 102 will power the solenoid 102A 
only when a normally open, speed sensor 100 
controlled, contact 11 0B of the invention in the line 
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is closed, and, preferably when a normally closed 
contact 111B in the line has not been opened by 
some manually operated device 112 presently pre- 
ferred to be the normal clutch pedal, when de- 
pressed to a selectable position beyond that nor- 
mally required to disengage the clutch (at which 
point a microswitch 111D may be closed). Many 
drivers are used to this clutch deep depression or 
overtravel type of control, which is frequently used 
on upshift brakes. 

A further optional refinement is that the brake 
pedal may operate a further control 1 1 5 energizing 
the power line (L). It could be a shunt of the 
normally closed clutch-operated contact 111B 
when opened by the clutch; or it could be a device 
111 operating said normally closed contact 111B 
could be itself interfered with electrically, by en- 
ergizing a normally closed further contact 116, in 
the clutch operated device 111 such that the series 
or line contact 1 1 1 B cannot be opened. 

In order for these operations to operate fail- 
safe via a common line L,L, the range change 
control valve 102 should be normally driven (e.g. 
spring biased) to high range position thereof, and 
solenoid driven (via the line LL) to the low range 
position thereof. Electrical failure should then allow 
only upshifts into the high range to be adopted. A 
fail-safe is considered to be achieved thereby be- 
cause too high a range can only cause the engine 
and transmission to under-rev (which is relatively 
safe), whereas too low a range can much more 
seriously cause undesirable over-rewing. 

The clutch override control, 111, 11 1D, should 
be able to give a prolonged effect on the opening 
of the line contact 111B, i.e. the contact should be 
kept open after the clutch pedal 112 and micro- 
switch initiator device 111D have been operated, 
for some 15 seconds, by way of example. This is 
because the line must then be kept open until the 
vehicle has accelerated to a speed making or al- 
lowing the vehicle speed energized contact 11 OB 
to open; otherwise the range section will reshift to 
the low speed ratio thereof. 

The range control, valve 102 may allow high 
and low pressure lines (HP, LP) to be applied 
either side of the range-conditioning two-way piston 
114 to drive a range-change shaft 104. Shaft 104 
may have two depressions allowing a range-shift 
inhibitor pin 105 to prevent range shifting except 
when the manual selector 107 is at a neutral posi- 
tion. Main section neutral will not only allow the pin 
105 to release the range shaft rod 106, but valve 
108 will also allow the low pressure conduit or 
source LP (usually a vent to atmosphere) only to 
be effective or enabled while the range is being 
changed during said neutral condition leg. during 
passage of a waist 10A on selector 106 opposite 
the pin 105). Devices of this type may be seen by 



reference to above-mentioned U.S. Patent No. US- 
A 4,974,474 and U.S. Patent No. US-A 4,974,468. 

The pneumatic system comprises the solenoid 
range control valve 102 which is supplied com- 

5 pressed air from the vehicle air system 101 via a 
filter and/or regulator 113. The compressed air 
flows through the range control valve 102 to the 
range cylinder 103 where it tries to move the range 
shaft 104/range piston 114 assembly in one or the 

to other direction between the high and low range 
positions thereof. An interlock pin 105 between the 
range shaft 104 and main section selector shaft 
106 prevents in known manner simultaneous move- 
ment of both shafts. The selector shaft 106 is 

75 controlled manually by the gear lever 107, and the 
range shaft 104 cannot move until the selector 
shaft 106 moves to/through the neutral position, 
allowing the interlock pin 105 to drop into a waist 
105A, and thereby allowing the range shaft 104 to 

20 move. At the same time the exhaust control valve 
108 is opened to allow air to pass from the range 
cylinder 103 to atmosphere. The direction in which 
the range shaft 104 is biased to move is deter- 
mined by the position of the range control valve 

25 102 and whether or not it has been activated left- 
ward by the solenoid 102A or rightward by the 
spring 102B on the valve. 

The electronic system comprises a trigger 
switch 110 that receives a signal 100 A from the 

30 vehicle speed sensor 100 and which cuts out de- 
energized when the vehicle achieves a preset and 
predetermined ground speed. Below this speed a 
solenoid 11 OA in the trigger switch is energized, 
causing a normal open gate 11 0B to close and 

35 thereby completing one circuit towards the sole- 
noid 102A of valve 102. Above this speed the 
solenoid 11 OA is not energized and the circuit 
remains always incomplete. A relay timer switch 
111 is fitted under the driver's clutch pedal 112 

40 and is manually activated (when required) e.g. at 
the extreme bottom end of the clutch pedal stroke, 
further than the normal declutching depression. 
The purpose of relay timer switch 111 is to en- 
ergize the coil 1 1 1C which then opens (for a preset 

45 time) the normally closed gate 111B and over- 
rides/cuts out the signal from the trigger switch 
1V0 even when the latter is triggered. When the 
timer relay switch 111 is activated e.g. by closure 
of a microswitch 111D, it also supplies power to a 

so microswitch 115 under the brake pedal or pressure 
switch in the brake line, by closing a normally open 
contact 111 A to energize the microswitch. If the 
brake pedal is then depressed after an activation of 
the timer relay switch 111, the microswitch 115 

55 under the brake pedal, or the pressure switch in 
the brake line, opens the normally closed gate 116 
cancelling the relay timer switch 111 and allowing 
contact 1 1 1 B to re-close. 



5 



9 



EP 0 547 829 B1 



10 



Figure 2 shows the transmission in low range, 
the solenoid 11 OA in the trigger switch 110 is being 
fed a signal from the vehicle speed sensor control 
110 and is holding the normally open gate 11 OB 
closed, thereby creating a circuit and energizing 
the solenoid 102A in the range control valve 102 
which is now keeping the transmission in low 
range. If, for any reason, the electric signal to the 
solenoid 102A of valve 102 fails when the system 
is in low range, the valve will automatically default 
to high range position by virtue of the spring 102B 
in the range control valve 102. This pre-energizes 
the opposite side of cylinder 103, causing a default 
to high range when neutral is next passed through 
by a manual shift action. 

The system is designed to fail to high range to 
ensure that there is no overspeeding of the engine 
and thereby prevent damage occurring to both the 
engine and transmission. The vehicle ground 
speed at which the signal from the vehicle speed 
sensor 100 via the trigger switch 110 energizes the 
solenoid 11 OA is predetermined, according to the 
vehicle and driveline configuration, and is prefer- 
ably based on a percentage of the governed speed 
of the highest gear in low range. The transmission 
will remain in low range until this vehicle speed is 
achieved, when the vehicle speed signal or voltage 
will cut out, de-energize the solenoid 11 OA in the 
trigger switch 110 and the gate 11 0B will open. 
This will in turn de-energize the solenoid 102A in 
the range control valve 102 and the spring 102B 
will cause the valve 102 to go to its high range 
initiating position. The piston 114 will thus move to 
the high range ratio position thereof the next time 
the gear lever 107 and selector shaft 106 move 
to/through the neutral position. 

Figure 3 shows the range control system with 
the transmission 10 being driven, or having been 
driven, into high range. The range control valve 102 
is being held in the high range position by the 
spring 102B in the valve and will remain so until 
the vehicle speed slows to the predetermined 
speed when the trigger switch 110 will activate the 
solenoid 11 OA and close the gate 11 0B completing 
the circuit. Thereafter, the next time the gear lever 
107 and selector shaft move to/through the neutral 
position the solenoid 102A on the range control 
valve 102 (which has now been energized) will 
have preselected low range with valve 102 in the 
low range position and air will pass from a high 
pressure conduit HP to the left hand side (instead 
of the right side) of the range cylinder 103, moving 
the range cylinder piston 114 range shaft 104 as- 
sembly rightwards to the low position and exhaust- 
ing the air in the right side of the cylinder 103 out 
through exhaust conduit LP and the exhaust control 
valve 108. 



Figure 4 shows the relay timer switch 111 
being activated by a depression further than the 
normal declutching depression of pedal 112. The 
driver has thus signalled his desire that the auto- 
5 matic range change is to be overridden. This will 
usually occur when: 

a) the driver wishes to change from low to high 
range (when he is in the highest gear in low 
range), and keep the engine/transmission at an 

io optimum for lower revs/fuel consumption; or 

b) the driver wishes to start the vehicle in high 
range e.g. because the vehicle is unladen or 
partially laden; or 

c) the driver wishes to skip shift to high range 
15 from a low range gear less than the highest (i.e. 

a skip shift from 3rd speed to 5th or 6th speed). 
When the clutch pedal 112 is depressed to an 
overtravel position, i.e. towards or to the end of its 
stroke, the microswitch 111D on the relay timer 

20 switch 111 is activated. The coil 111C in the timer 
1 1 1 is energized and opens the normal closed gate 
1 1 1 B cutting out the signal from the trigger switch 
110 solenoid 10A, thus causing the range control 
valve solenoid 102A to de-energize and the range 

25 control valve solenoid 102 to revert to the high 
range position thereof. The range piston 114, shaft 
104 is now pre-energized. The next time the gear 
lever 107 and selector shaft 106 move to/through 
the neutral position, the high range position will be 

30 achieved. The time duration setting of the relay 
timer switch 1 1 1 is determined by the configuration 
of the vehicle and driveline and is designed to 
allow the vehicle to reach the speed at which the 
signal from the trigger switch 110 would cause the 

35 solenoid 11 OA to normally cut out. It may, for 
example, be 15 seconds in one embodiment. If 
within this time setting the vehicle does not achieve 
this speed or for any reason the driver decides not 
to engage high range, the system and transmission 

40 will remain in/return to low range when the relay 
timer 111 cuts out. 

Many drivers of heavy vehicles are accus- 
tomed to a control needing an extra deep depress- 
ing of the clutch pedal, since such vehicles often 

45 have an upshift brake operable in this way. There- 
fore, the aforementioned activation of relay timer 
switch 111 will be for many a very readily assimi- 
lated routine. 

In a preferred embodiment, if the driver de- 

50 presses the brake pedal after his abnormal depres- 
sion of the clutch activating the relay timer switch 
111, as described just above, a microswitch 115 
under the brake pedal or pressure switch in the 
brake line will cancel the relay timer switch 111 via 

55 a contact 116 and the transmission will remain in 
low range until the relay timer switch 1 1 1 is reacti- 
vated (opening contact 1 1 1 B) or the trigger switch 
110 is deactivated by the vehicle speed sensor, 
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releasing normally open contact 10B. 

The transmission is therefore able to change 
from low to high range and back again automati- 
cally or via the foot-pedals, using a "repeat H" 
gearshift pattern (see Fig. 1 B), without the need for 5 
a hand control valve to p re-select either range, and 
is protected from any damage resulting from en- 
gine overspeeding by being designed to fail to high 
range, especially on failure of electrical. 

According to embodiment of Figure 5, a spe- 10 
cial cancellation of the overriding is not provided, 
since sometimes is it not found necessary or cost- 
effective. Also, a separate manual touch-button 
type selection of override to upshift is provided. 
This is especially useful if a clutch pedal actuated 75 
upshift brake or the like is utilized on the vehicle. 
Accordingly, the manual control is specific, i.e. not 
an extra depression of the main clutch pedal. This 
touch-button 212 activities a relay coil 21 2A which 
operates a hold contact 21 2B and also a delay unit 20 
211. The latter then activates a second relay coil 
211 A for a finite time delay, the need for which 
delay is explained hereinbelow. The second relay 
coil 211 A opens a normally closed contact 211B in 
the electrical connection to a range shifter valve 25 
which, when not energized, defaults to select the 
higher of the two range section gear ratios. The 
delay unit 211 is selected to maintain open the 
normally closed contact long enough to allow time 
for the upshift manual gear change. 30 

Another optional refinement is for the overrid- 
ing relay 21 2A initiated by the push-button to be 
switched out when the range box passes through 
its neutral, e.g. when a waist 219 in a shifting shaft 
215 opens a normally closed contact 216 long 35 
enough to de-energize the overriding relay 21 2A. 
As aforesaid, the delay unit 21 1 must have a long 
enough delay value capacity to allow not only 
completion of the upshift. 

Referring to Fig. 5, lines, L,L, supply electricity 40 
to a solenoid 102A to drive the shifter 103 to the 
low range position as described above, automati- 
cally whenever the system is in high range but a 
vehicle speed sensor 100 reads low and closes a 
series contact 11 OB in lines L,L,. When lines L.L 45 
define an open circuit, a return spring 1-2B makes 
the solenoid valve default to its high range position. 
The present embodiment proposes a device for 
manually overriding the low range condition, usu- 
ally as aforesaid because the driver thinks that high 50 
range would better suit current operational con- 
ditions. The normally open contact 11 OB will be 
currently closed in response to the vehicle speed 
sensors relatively low speed reading, but the over- 
riding is accomplished in this embodiment by 55 
opening a normally closed contact 21 1B in series 
with contact 11 OB in lines L,L. 



Accordingly there is provided a push-button 
contact 212 which energizes a first relay 21 2A, a 
second relay 211 A and a delay or hold unit 211. 
Relay 21 2A is energized by manual control 212, 
maintained ON by its own sustain contact 21 2B, 
and de-energized on an operating shaft 215 of the 
range box (not shown) passing through neutral. For 
instance, thereon, a waist portion 219 of shaft 215 
may be sensed at a point, to open a normally 
closed contact 216 in series with sustain contact 
212B. 

The second relay 211 A has thus been en- 
ergized via the push button and first relay 21 2A, 
sustained ON at first by contact 21 2B, and then 
kept energized via a direct line 21 1D for the dura- 
tion of, for example, two seconds by unit 21 1, even 
after neutral sensing contact 216 has opened. This 
gives time to enable, and engage high range. 

High range is actually engaged or more ac- 
curately enabled to be engaged in this embodiment 
by second relay 211 A opening the series contact 
21 1B in lines L,L, for the two seconds set by unit 
211 (engagement then follows on lever 107 passing 
neutral). If the sensed vehicle speed does not 
reach the reference vehicle speed within the two 
seconds, contact 21 1B closes, line L, L is again 
completed, and low range is re-engaged (so that 



the cancelling button 115 of the embodiment of r 
Figures 2-4 may not be required). 

Accordingly, it may be seen that a new and, 
improved pneumatic control system for automati- id- 
eally controlling the range shifting of an otherwise 
manually shifted range type compound transmis- t - 
sion has been provided. , 

Claims 

1. A range shift control system for a vehicular 

compound transmission (10) comprising a mul- ^ 



tiple speed main transmission section (12) con- 
nected in series with a multiple speed auxiliary 
transmission section (14), said main transmis- 
sion section having a selectable neutral posi- 
tion and said auxiliary transmission section 
having a high speed range ratio and a low 
speed range ratio, operator actuated shift 
means (107) allowing shift of a current main 
transmission section ratio or a main transmis- 
sion section neutral position and an auxiliary 
shifting mechanism (96) for shifting said auxil- 
iary transmission section from one of said aux- 
iliary section range speed ratios to another of 
said auxiliary section range speed ratios, said 
control system further comprising: 

means (100) for sensing a value indicative 
of vehicle ground speed and for providing a 
signal (1 00A) indicative thereof; 

control means (102, 110, 111, 115) for 
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controlling the operation of said auxiliary shift- 
ing mechanism, said control means including 
means for receiving said signal (100A) indica- 
tive of vehicle ground speed and comparing 
said signal to a predetermined reference value 5 
and, (i) if said signal exceeds said reference 
value automatically causing said shifting 
mechanism to urge a shift into said high speed 
range ratio, and, if said signal is less than said 
reference value, automatically causing said io 
shifting mechanism to urge a shift into said low 
speed range ratio; and characterized in that: 

said shift means is manually operator ac- 
tuated selection means (1 07) allowing said shift 
by selection of said ratio or neutral; 75 

said shift means is of the "repeat H" se- 
lection type (Fig 1B); and wherein: 

said shifting mechanism includes interlock 
means (104, 105, 105A) for preventing shifting 
of said auxiliary section unless said main trans- 20 
mission section is shifted to or toward neutral. 

2. The range section control system of claim 1 
wherein said control means includes a control 
member (102) having a first position for urging 25 
an auxiliary transmission section shift into the 
high speed range ratio and a second position, 
displaced from said first position, for urging an 
auxiliary section shift into the low speed range 
ratio, said member being resiliently biased to- 30 
wards said first position thereof. 

3. The range section of claims 1 or 2 wherein 
said control means includes a manually op- 
erable override device (112, 212) allowing a 35 
vehicle operator to manually select an auxiliary 
section shift into said high speed range ratio 
regardless of the value of said signal. 

4. The range control system of claim 3 wherein ao 
said override device is effective for only a 
limited period of time. 

5. The range control system of claim 4 wherein 
said limited period of time is about fifteen 45 
seconds. 



6. The range shift control system of any of claims 
1-5 wherein said value indicative of vehicle 
ground speed is the rotational speed of the 
transmission output shaft (90). 

7. A pressurized fluid operated range shift control 
system for a compound transmission (10) com- 
prising a multiple speed main transmission 
section (12) connected in series with a multiple 
speed auxiliary transmission section (14), said 
main transmission section having a selectable 



neutral position and said auxiliary transmission 
section shiftable to a selected one of a high 
speed and a low speed range section speed 
ratios, operator actuated shift means (107) al- 
lowing shift of a current main transmission 
section ratio or said main transmission section 
neutral position, and an auxiliary shifting 
mechanism (96) comprising a fluid actuated 
actuator piston (114) slideably and sealingly 
received in an actuator cylinder (103) defining 
a first and second cylinder chamber, shifting 
from one of said auxiliary section range speed 
ratios to the other of said auxiliary section 
range speed ratios requiring press urization of a 
selected one of said cylinder chambers, said 
control system further comprising: 

means (100) for sensing a value indicative 
of vehicle ground speed and for providing a 
signal (100A) indicative thereof; 

control valve means (102), independent of 
the neutral/not neutral condition of the main 
transmission section, to connect a selected 
one of said cylinder chambers to a source of 
pressurized fluid, said value means having a 
first position for causing said actuator piston to 
urge engagement of said high speed range 
ratio and a second position for causing said 
actuator piston to urge engagement of said low 
speed range ratio; 

control means (110, 111, 112, 115) for 
controlling the operation of said control valve 
means (102), said control means including 
means for receiving said signal (100A) indica- 
tive of vehicle speed and comparing said sig- 
nal to a predetermined reference value and, (i) 
if said signal exceeds said reference value 
automatically causing said valve means to as- 
sume said first position thereof, and (ii) if said 
signal is less than said reference value, auto- 
matically causing said valve means to assume 
said second position thereof, and characterized 
in that the shift means (107) is manually op- 
erated and of the "repeat H" type (Fig 1B), 
and wherein; 

said shifting mechanism includes interlock 
means (104, 105, 105A) for preventing shifting 
of said auxiliary section unless said main trans- 
mission section is shifted to or toward neutral. 

so a The range shift control system of claim 7 
wherein said control valve means is a solenoid 
(102A) controlled valve resiliently (102B) bi- 
ased to the first position thereof. 

55 9. The range section control system of claims 7 
or 8 wherein said control means includes a 
manually operable override device (112, 212) 
allowing a vehicle operator to manually select 
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a shift into the high speed range ratio regard- 
less of the value of said signal. 

10. The range control system of claim 9 wherein 
said override device is effective for only a 
limited period of time. 

11. The range control system of claim 10 wherein 
said limited period of time is about fifteen 
seconds. 

12. The range shift control of any of claims 7 to 11 
wherein said value indicative of vehicle 
grounds speed is the rotational speed of the 
transmission output shaft (90). 

13. The control system of claims 7 to 12 wherein 
said range auxiliary transmission section is en- 
gageabie by means of synchronized jaw clutch 
devices (92). 

14. A method for controlling range shifting for a 
vehicular compound transmission (10) com- 
prising a multiple speed main transmission 
section (12) connected in series with a multiple 
speed auxiliary transmission section (14), said 
main transmission section having a selectable 
neutral position and said auxiliary transmission 
section having a high speed range ratio and a 
low speed range ratio, operator actuated selec- 
tion means (107) allowing selection of a se- 
lected main transmission section ratio or a 
main transmission section neutral position and 
an auxiliary shifting mechanism (96) for shifting 
said auxiliary transmission section from one of 
said auxiliary section range speed ratios to 
another of said auxiliary section range speed 
ratios, said method further comprising : 

sensing (100) a value indicative of vehicle 
ground speed and providing a signal (100A) 
indicative thereof; 

receiving said signal (100A) indicative of 
vehicle ground speed and comparing said sig- 
nal to a predetermined reference value and, (i) 
if said signal exceeds said reference value 
automatically causing said shifting mechanism 
to urge a shift into said high speed range ratio, 
and, if said signal is less than said reference 
value, automatically causing said shifting 
mechanism to urge a shift into said low speed 
range ratio, and characterized by providing and 
operating a shifting means and mechanism 
according to the mechanism of Claim 1 or 7. 

15. The method of claim 14 wherein said method 
includes providing a manually operable over- 
ride device (112, 212) allowing a vehicle oper- 
ator to manually select a shift into said high 



speed range ratio regardless of the value of 
said signal. 

Patentanspruche 

5 

1. Bereichs- bzw. Gangschaitsteuersystem fur ein 
Fahrzeuggruppengetriebe bzw. eine zusam- 
mengesetzte FahrzeugUbertragung (10), das 
folgendes aufweist: 

10 einen Vielfachgeschwindigkeits- bzw. Mehr- 

ganghauptgetriebeabschnitt (1 2), und zwar ver- 
bunden in Reihe mit einem Vielfachgeschwin- 
digkeits- bzw. Mehrganghilfsgetriebeabschnitt 
(14), wobei der Hauptgetriebeabschnitt eine 

75 auswahlbare neutrale Position und der Hilfsge- 

triebeabschnitt ein Hochgeschwindigkeitsbe- 
reichs- bzw. -gangverhaltnis und ein Niedrig- 
geschwindigkeitsbereichs- bzw. gangverhaltnis 
aufweist, Schiebe- bzw. Schaltmittel (107), und 

20 zwar betatigt von einer Bedienungsperson, 

zum Erlauben einer Verschiebung bzw. eines 
Schaltens eines laufenden Hauptgetriebeab- 
schnittsverhaltnis oder einer Hauptsgetriebeab- 
schnittsneutralposition und einen Hilfsverschie- 

25 be- bzw. Hilfsschaltmechanismus (96) zum 

Verschieben bzw. Schalten des Hilfsgetriebe- 
abschnitts von einem der Hilfsabschnittsbe- 
reichsgeschwindigkeitsverhSltnisse zu einem 
anderen der Hilfsabschnittsbereichsgeschwin- 

30 digkeitsverhaltnisse, wobei das Steuersystem 

ferner folgendes aufweist: 
Mittel (100) zum Abfuhlen eines Wertes, der 
eine Fahrzeugbodengeschwindigkeit anzeigt 
und zum Vorsehen eines Signals (100A), das 

35 diesen anzeigt; 

Steuermittel (102, 110, 111, 115) zum Steuern 
des Betriebs des Hilfsschaltmechanismus, wo- 
bei die Steuermittel ferner Mittel aufweisen 
zum Empfangen des Signals (100A), das die 

40 Fahrzeubodengeschwindigkeit anzeigt und 

zum Vergleichen des Signals mit einem vorbe- 
stimmten Bezugs- bzw. Referenzwert und (i) 
falls das Signal den Bezugswert Ubersteigt, 
automatisches Veranlassen, daB der Schaltme- 

45 chanismus einen Schaltvorgang in das Hoch- 

geschwindigkeitsbereichsverhaltnis vornimmt 
und falls das Signal kleiner als der Bezugswert 
ist, zum automatischen Veranlassen daB der 
Schaltmechanismus einen Schaltvorgang in 

so das Niedrigeschwindigkeitsbereichsverhaltnis 

vornimmt; und dadurch gekennzeichnet, daB: 
die Schaltmittel manuell von einer Bedienungs- 
person betatigte Auswahlmittel (107) sind, die 
die Verschiebung bzw. den Schaltvorgang oder 

55 Gangwechsel gestatten durch Auswahi des 

Verhaltnisses oder des Ganges oder der Neu- 
tralstellung; 

wobei die Verschiebemittel von dem "Doppel- 
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H" Auswahltyp ("repeat H"-Auswahltyp) (Rg. 
1B) sind; 
und wobei 

der Schaltmechanismus Verriegelungsmittel 
(104, 105, 105A) aufweist zum Verhindern ei- 5 
nes Verschiebens bzw. Schaltens des Hilfsab- 
schnitts, und zwar auBer wenn der Hauptgetrie- 
beabschnitt in der Neutralstellung ist Oder dort- 
hin geschaltet wird. 

2. Bereichsabschnitts- bzw. Gangsteuersystem ? ° 
nach Anspruch 1, wobei die Steuermittel ein 
Steuerglied (102) aufweisen mit einer ersten 
Position zum Vornehmen eines Hilfsgetriebs- 
abschnittsverschiebung bzw. -schaltung in das 75 
Hochgeschwindigkeitsbereichsverhaltnis und 
eine zweite Position, versetzt von der ersten 
Position, zum Vornehmen einer Hilfsabschnitts- 
verschiebung bzw. -schaltung in das Niedrig- 
geschwindigkeitsbereichsverhaltnis, wobei das 20 
Glied elastisch zu der ersten Position davon 
vorgespannt ist. 

3. Bereichsabschnitt nach Anspruch 1 oder 2 
wobei die Steuermittel eine manuell bedien- 25 
bzw. betatigbare Obersteuereinrichtung (112, 
212) aufweist, die einer Fahrzeugbedienungs- 
person gestattet, manuell eine Hilfsabschnitts- 
schaltung in das Hochgeschwindigkeitsbe- 
reichsverhaltnis auszuwahlen, und zwar unab- 30 
hangig von dem Wert des Signals. 

4. Bereichssteuersystem nach Anspruch 3, wobei 
die Obersteuereinrichtung nur fur eine be- 
schrankte Zeitperiode wirksam ist. 35 

5. Bereichssteuersystem nach Anspruch 4, wobei 
die beschrankte Zeitperiode ungefahr 15 Se- 
kunden betragt. 

6. Bereichsverschiebungssteuersystem nach ei- 
nem der AnsprQche 1 bis 5, wobei der Wert, 
der die Fahrzeugbodengeschwindigkeit an- 
zeigt. die Drehgeschwindigkeit der Getriebs- 
ausgangswelle (90) ist. 45 

7. Bereichsverschiebungssteuersystem, und zwar 
betatigt durch ein unter Druck stehendes Stro- 
mungsmittel, fur ein zusammengesetztes Ge- 
triebe bzw. Gruppengetriebe (10), das folgen- 50 
des aufweist: einen Mehrgang- bzw. Vielfach- 
hauptgetriebeabschnitt (12) verbunden in Serie 
bzw. Reihe mit einem Mehrgang- bzw. Viel- 
fachgeschwindigkeitshilfsgetriebeabschnitt 

(14), wobei der Hauptgetriebeabschnitt eine 55 
auswahlbare neutrale Position besitzt und der 
Hilfsgetriebeabschnitt verschiebbar bzw. 
schaltbar in ein ausgewShltes Geschwindig- 



keits- bzw. Gangverhaltnis, und zwar entweder 
in ein Hochgeschwindigkeits- Oder in ein Nied- 
nggeschwindigkeitsbereichsabschnittsgangver- 
haltnis, Verschiebungs- bzw. Schaltmittel (107) 
und zwar betatigt von einer Bedienungsperson. 
die die Verschiebung bzw. das Schalten von 
einem laufenden Hauptgetriebeabschnittsver- 
haltnis oder der Hauptgetriebeabschnittsneu- 
tralposition gestatten, und ein Hilfsschaltme- 
chanismus (96), der einen stromungsmittelbe- 
tatigten Betatigungskolben (114) aufweist, der 
gleitbar und abdichtend in einem Betatigungs- 
zylinder (103) aufgenommen ist, der eine erste 
und zweite Zylinderkammer definiert, und der 
von einem der Hilfsabschnittsbereichsge- 
schwindigkeitsverhaltnisse zu dem anderen 
der 

Hilfsabschnittsbereichsgeschwindigkeitsverhalt- 
nisse schaltet, was eine Unterdrucksetzung ei- 
ner ausgewahlten der Zylinderkammern erfor- 
derlich macht, wobei das Steuersystem ferner 
folgendes aufweist: 

Mittel (100) zum Abfuhlen eines Wertes, der 
die Fahrzeugbodengeschwindigkeit anzeigt, 
und zum Vorsehen eines Signals (100A), das 
diesen anzeigt; 

Steuerventilmittel (102), und zwar unabhangig 
von den Neutral/Nicht-Neutral-Zustand des 
Hauptgetriebeabschnitts, urn eine ausgewahlte 
der Zylinderkammern mit einer Quelle von un- 
ter Druck stehendem Strom ungsmittel zu ver- 
binden, wobei die Ventilmittel eine erste Posi- 
tion besitzen zum Veranlassen, daS der Betati- 
gungskolben einen Eingriff des Hochgeschwin- 
digkeitsbereichsverhaltnis bewirkt und eine 
zweite Position, urn den Betatigungskolben zu 
veranlassen, einen Eingriff des Niedrigge- 

schwindigkeitsbereichsverhaltnisses zu bewir- 
ken; 

Steuermittel (110, 111. 112, 1 15) zum Steuern 
des Betriebs der Steuerventilmittel (102), wo- 
bei die Steuermittel folgendes aufweisen: Mittel 
zum Empfangen des Signals (100A), das die 
Fahrzeuggeschwindigkeit bzw. -drehzahl an- 
zeigt und zum Vergleichen des Signals mit 
einem vorbestimmten Referenz- bzw. Bezugs- 
wert und (i) falls das Signal den Bezugswert 
ubersteigt, automatisches Veranlassen, daB die 
Ventilmittel die erste Position davon einneh- 
men und (ii), falls das Signal niedriger als der 
Bezugswert ist, automatisch Veranlassen, daB 
die Ventilmittel die zweite Position davon ein- 
nehmen und dadurch gekennzelchnet, daB 
die Verschiebungs- bzw. Schaltmittel (107) ma- 
nuell betrieben bzw. betatigt sind und von dem 
"Doppel-H"-Typ ("repeat H" -Typ) (Fig. 1B) 
sind und wobei: 

der Verschiebe- bzw. Schaltmechanismus Ver- 
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riegelungsmittel (104, 105, 105A) aufweist. urn 
das Verschieben bzw. Schalten des Hilfsab- 
schnitts zu verhindern, auBer wenn der Haupt- 
getriebeabschnitt in der Neutralstellung 1st 
Oder dorthin geschaltet wird. 

8. Bereichsverschiebungssteuersystem nach An- 
spruch 7, wobei die Steuerventitmittel ein von 
einem Solenoid bzw. Elektromagnet (102A) ge- 
steuertes Venti! sind, das elastisch (102B) in 
die erste Position davon vorgespannt ist. 

9. Bereichsabschnittssteuersystem nach An- 
spruch 7 Oder 8, wobei die Steuermittel eine 
manuell betatigbare Ubersteuereinrichtung 
(112, 212) aufweisen, die einer Fahrzeugbedie- 
nungsperson gestatten, manuell eine Verschie- 
bung bzw. einen Schaltvorgang in das Hochge- 
schwindigkeitsbereichsverhaltnis auszuwahlen, 
und zwar unabhangig von dem Wert des Si- 
gnals. 

10. Bereichssteuersystem nach Anspruch 9, wobei 
die Uberholeinrichtung nur fOr eine beschrank- 
te Zeitperiode wirksam ist. 

11. Bereichssteuersystem nach Anspruch 10, wo- 
bei die beschrankte Zeitperiode ungefahr 15 
Sekunden betragt. 

12. Bereichsverschiebungssteuersystem nach ei- 
nem der Anspruche 7 bis 11, wobei der Wert, 
der die Fahrzeugbodengeschwindigkeit an- 
zeigt, die Drehgeschwindigkeit der Getriebe- 
ausgangswelle (90) ist. 

13. Steuersystem nach einem der AnsprDche 7 bis 
12, wobei der Bereichshilfsgetriebeabschnitt in 
Eingriff bringbar ist, und zwar mittels synchro- 
nisierter Klauenkupplungseinrichtungen (92). 

14. Verfahren zum Steuem einer Gangschaltung 
bzw. Bereichsverschiebung fOr ein Gruppenge- 
triebe bzw. ein zusammengesetztes Getriebe 
(10) eines Fahrzeugs, das folgendes aufweist: 
einen Mehrgang- bzw. Vielfachgeschwindig- 
kertshauptgetriebeabschnitt (12) verbunden in 
Serie bzw. Reihe mit einem Mehrgang- bzw. 
Vielfachgeschwindigkeitshilfsgetriebeabschnitt 
(14), wobei der Hauptgetriebeabschnitt eine 
auswahlbare neutrale Position besitzt und der 
Hilfsgetriebeabschnitt ein Hochgeschwindig- 
keitsbereichsverhaltnis und ein Niedrigge- 
schwindigkeitsbereichsverhattnis besitzt, Aus- 
wahlmittel (107), und zwar betatigt von einer 
Bedienungsperson, die die Auswahl von einem 
ausgewahlten Hauptgetriebeabschnittverhaltnis 
oder einer Hauptgetriebeabschnittsneutral posi- 



tion gestatten und einen Hilfsschaltmechanis- 

mus (96) zum Verschieben bzw. Schalten des 

Hilfsgetriebeabschnitts von einem der Hilfsab- 

schnittsbereichsgeschwindigkeitsverhaltnisse 
5 zu einem anderen der Hilfabschnittsbereichs- 

geschwindigkeitsverhaltnisse, wobei das Ver- 
fahren ferner folgendes aufweist: 

Abfuhlen (100) eines Wertes, der die Fahr- 
zeugbodengeschwindigkeit anzeigt; und Vorse- 
io hen eines Signals (1 00A), das diesen anzeigt; 

Empfangen des Signals (100A), das die Fahr- 
zeugbodengeschwindigkeit anzeigt, und Ver- 

gleichen des Signals mit einem vorbestimmten 

Referenz- bzw. Bezugswert und (i) falls das 
75 Signal den Bezugswert ubersteigt, automati- 

sches Veranlassen, daB der Verschiebungsme- 

chanismus eine Verschiebung bzw. einen 

Schaltvorgang in das Hochgeschwindigkeitsbe- 

reichsverhaltnis vornimmt und falls das Signal 
20 kleiner als der Bezugswert ist, automatisches 

Veranlassen, daB der Schiebemechanismus 

eine Verschiebung bzw. einen Schaltvorgang 

in das Niedriggeschwindigkeitsbereichsverhalt- 

nis vornimmt und gekennzeichnet durch Vor- 
25 sehen und Betreiben von Verschiebungs- bzw. 

Schaltmitteln und einen Verschiebungs- bzw. 

Schaltmechanismus gemaB dem Mechanismus 

der AnsprUche 1 oder 7. . ' ; 

30 15. Verfahren nach Anspruch 14, wobei das Ver- ' v 

fahren ferner folgendes aufweist: Vorsehen ei- v * - f 

ner manuell betatigbaren bzw. bedienbaren 

Ubersteuereinrichtung (112, 212), die einer 

Fahrzeugebedienungsperson gestattet, manuell 
35 eine Verschiebung bzw. einen Schaltvorgang 

in das Hochgeschwindigkeitsbereichsverhaltnis 4 

auszuwahlen, und zwar unabhangig von dem 

Wert des Signals. A '/ 

40 Revendications 

1. Systeme de commande de changement de 

vitesse pour une transmission composite (10) 

de vehicules, comprenant une partie principale 
45 de bolte (12) k plusieurs rapports relive en 

se>ie & une partie auxiliaire (14) de bolte & 

plusieurs rapports, ladite partie principale de 

bolte ayant un point mort selectable, et ladite 

partie auxiliaire de bolte ayant un rapport de 
so changement a grande vitesse et un rapport de 

changement a petite vitesse, un moyen selec- 

teur (107) actionne" par TopeVateur, permettant 

de selectionner un rapport de la partie princi- 
pale de bolte courante ou une position de 
55 point mort sur la partie principale, et un me'ca- 

nisme auxiliaire (96) de changement de vitesse 

pour faire passer ladite partie auxiliaire de boT- 

te d'un des dits rapports de transmission de la 
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dite partie auxiliaire sur un autre des dits rap- 
ports de ladite partie auxiliaire, led.it systeme 
de commande comprenant en outre : 

un moyen (100) pour capter une valeur 
indicative de la vitesse au sol d'un v£hicule. et 5 
pour fournir un signal (100A) indiquant la va- 
leur detectee ; 

des moyens de commande (102, 110, 11 1, 
115) pour commander le fonctionnement du dit 
mecanisme auxiliaire de changement de vites- 70 
se, les dits moyens de commande comprenant 
des moyens pour recevoir ledit signal (100A) 
correspondant a la vitesse au sol du v^hicule 
et comparant ledit signal a une valeur de refe- 
rence predetermined et (i) si ledit signal de- 75 
passe ladite valeur de reference, amenant au- 
tomatiquement ledit mdcanisme de change- 
ment de vitesse a commander un changement 
dans ledit rapport de grande vitesse et, si ledit 
signal a une valeur inferieure a ladite valeur de 20 
reference, amenant automatiquement ledit me- 
canisme de changement de vitesse a com- 
mander un changemant dans ledit rapport de 
petite vitesse ; et caracterise* en ce que : 

ledit moyen de changement de vitesse est 25 
actionne* manuellement bar I'opeVateur au 
moyen du selecteur (107), permettant ledit 
changement de vitesse par selection du dit 
rapport ou du point mort ; 

ledit moyen de changement de vitesse est 30 
un selecteur du type "double H w (Fig. 1B) et 
ou : 

ledit mecanisme de changement de vites- 
se inclut des moyens de biocage (104, 105, 
105A) pour empecher le changement de vites- 35 
se de ladite partie auxiliaire, sauf si la partie 
principale de bo?te est changee ou mise au 
point mort. 

2. Systeme de commande de la partie de chan- ao 
gement de vitesse selon la revendication 1 
caracterise en ce que ledit moyen de com- 
mande comprend un 6l6ment de commande 
(102) ayant une premiere position pour com- 
mander le passage de la partie auxiliaire de 45 
boite sur un rapport de grande vitesse, et une 
seconde position, d<§plac£e de ladite premiere 
position, pour commander un passage de la 
partie auxiliaire de boite sur un rapport de 
petite vitesse, ledit element 6tant force* de fa- 50 
con 6lastique vers sa dite premiere position. 

3. Partie de changement de vitesse selon la re- 
vendication 1 ou 2, caracte>is<§e en ce que 
ledit moyen de commande comprend un dis- 55 
positif synchroniser de commande manuelle 
(112, 212) permettant a I'opeVateur d'un v6hi- 
cule de selectionner manuellement un change- 



ment de la partie auxiliaire dans ledit rapport 
de grande vitesse, sans tenir compte de la 
valeur du dit signal. 

4. Systeme de commande de changement de 
vitesse selon la revendication 3 caracterise* en 
ce que ledit dispositif synchroniseur n'est utili- 
sable que pendant une periode de temps limi- 
tee. 

5. Systeme de commande de changement de 
vitesse selon la revendication 4 caracterise en 
ce que ladite peViode de temps limitee est 
d'environ 15 secondes. 

6. Systeme de commande de changement de 
vitesse selon Tune quelconque des revendica- 
tions 1 a 5 caracterise en ce que ladite valeur 
indicative de la vitesse au sol du vehicule est 
la vitesse de rotation de I'arbre de sortie (90) 
de la transmission. 

7. Systeme de commande de changement de 
vitesse commande par un fluide sous pression 
pour une transmission composite (10) compre- 
nant une partie principale (12) de boite a plu- 
sieurs rapports reliee en serie a une partie 
auxiliaire (14) de boite a plusieurs rapports, 
ladite partie principale de boite ayant une posi- 
tion de point mort selectable et ladite partie 
auxiliaire de borte pouvant etre changee sur un 
rapport selectionne des rapports de grande 
vitesse et de petite vitesse, un moyen de 
changement (107) actionne* par I'operateur per- 
mettant le changement d'un rapport d'une par- 
tie principale de boite courante ou de son 
point mort, et un mecanisme auxiliaire de 
changement (96) comprenant un piston action- 
neur (114) commande par un fluide, coulissant 
de facon Stanche dans un cylindre (103) de 
commande et d^finissant une premiere et une 
seconde chambre de cylindre, passant d'un 
des rapports de vitesse de ladite partie auxiliai- 
re a un autre des rapports de ladite partie 
auxiliaire, ndcessitant la mise sous pression 
d'une des dites chambres de cylindre selec- 
tionnee. ledit systeme de commande com- 
prend en outre : 

un moyen (100) pour capter une valeur 
indicative de la vitesse au sol d'un vehicule et 
fournir un signal (100A) correspondant ; 

un moyen (102) constitue* par une soupape 
de rdglage dont le fonctionnement est ind<§- 
pendant de la position point mort/non point 
mort de la partie principale de borte pour relier 
une des dites chambres de cylindre sSlection- 
n6e a une source de fluide sous pression, 
ladite soupape ayant une premiere position 
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pour amener ledit piston actionneur a forcer un 
engagement du dit rapport de grande vitesse, 
et une seconde position pour amener ledit 
. piston actionneur a forcer un engagement du 
dit rapport de petite vitesse : 

des moyens de commande (110, 111, 112, 
115) pour la commande de I'operation du dit 
moyen a soupape de reglage (102), les dits 
moyens de commande incluant un moyen 
(100A) pour recevoir ledit signal indicateur de 
la vitesse du vehicule et comparant ledit signal 
a une valeur de reference predeterminee et, (i) 
si ledit signal depasse ladite valeur de referen- 
ce, amenant automatiquement ladite soupape 
a prendre ladite premiere position, et (ii) si 
ledit signal est inferieur a ladite valeur de 
reference, amenant automatiquement ladite 
soupape a prendre ladite seconde position, 
caracterise par le fait que le moyen de chan- 
gement de vitesse (107) est actionne manuel- 
lement et qu'il est du type a "double H" (fig. 
1 B) et ou : 

ledit mecanisme de changement de vites- 
se inclut des moyens de blocage (104, 105, 
105A) pour eviter le changement de vitesse de 
ladite parti e auxiliaire, sauf si ladite parti e prin- 
cipale de bolte est changee vers le, ou est, au 
point mort 

8. Systeme de changement de vitesse selon la 
revendication 7 caracterise en ce que ledit 
moyen a soupape de re*glage est constitue par 
une electrovanne commandee par solenoTde 
(102A) s'appuyant elastiquement (102B) sur sa 
premiere position. 

9. Systeme de commande de changement de 
vitesse selon la revendication 7 ou 8 caracteri- 
se* en ce que ledit moyen de commande inclut 
un dispositif synchroniser (112, 212) de com- 
mande manuelle permettant a TopeVateur du 
vehicule de selectionner manuellement un 
changement dans un rapport de grande vites- 
se, sans tenir compte de la valeur du dit si- 
gnal. 

10. Systeme de commande de changement de 
vitesse selon la revendication 9 caracterise* en 
ce que ledit dispositif synchroniseur n'est utili- 
sable que pendant une pdriode de temps limi- 
ne. 

11. Systeme de commande de changement de 
vitesse selon la revendication 10 caracterise en 
ce que ladite periode de temps ltmit£e est 
d'environ 15 secondes. 



12. Commande de changement de vitesse selon 
Tune quelconque des revendications 7 a 11 
caracteris£e en ce que ladite valeur indicative 
de la vitesse au sol du vehicule est la vitesse 

5 de rotation de I'arbre de sortie (90) de la 

transmission. 

13. Systeme de commande selon les revendica- 
tions 7 a 12 caracterise en ce que ladite partie 

70 auxiliaire de bolte de changement de vitesse 

peut etre engagee au moyen de dispositifs 
synchronises de crabotage (92). 

14. Methode pour controler le changement de vi- 
75 tesse pour une transmission composite (10) de 

vehicule. comprenant une partie principale (12) 
de bolte a plusieurs rapports relive en seVie 
avec une partie auxiliaire (14) de bolte a plu- 
sieurs rapports, ladite partie principale de botte 

20 ayant une commande de mise au point mort 

selectable, et ladite partie auxiliaire de bolte 
ayant des rapports de grande vitesse et des 
rapports de petite vitesse, un moyen de selec- 
tion (107) actionne par I'operateur, permettant 

25 . la selection d'un rapport d'une partie principale 
de bolte s£!ectionn6e, ou un point mort sur la 
partie principale de bolte et un mecanisme 
(96) de changement auxiliaire de vitesse pour 
changer la vitesse de ladite partie auxiliaire de 

30 botte en passant d'un des rapports de vitesse 

de ladite partie auxiliaire sur un autre des 
rapports de ladite partie auxiliaire, ladite me- 
thode comprenant en outre : 

le captage (100) d'une valeur indicative de 

35 la vitesse au sol du vehicule et en fournissant 

un signal (100A) indicatif; 

la reception du dit signal (100A) indicatif 
de la vitesse au sol du vehicule et la comparai- 
son du dit signal a une valeur de reference 

40 pr£d6termin£e et (i) si ledit signal depasse 

ladite valeur de reference, amenant automati- 
quement ledit fonctionnement du mecanisme 
de changement a commander un changement 
dans ledit rapport de grande vitesse, et si ledit 

45 signal est infeVieur a ladite valeur de reference, 

amenant automatiquement ledit mecanisme de 
changement a commander un changement de 
vitesse dans ledit rapport de petite vitesse, et 
caracterise par la mise a disposition et I'exploi- 

50 tation d'un moyen de changement et d'un me- 

canisme en accord avec le mecanisme de la 
revendication 1 ou 7. 

15. Methode selon la revendication 14 caracterise 
55 en ce que ladite methode inclut un dispositif 

synchroniseur (112, 212) de commande ma- 
nuelle permettant a I'operateur du vehicule de 
selectionner manuellement un changement 
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dans ledit rapport de grande vitesse, sans tenir 
compte de la vaieur du dit signal. 
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